Influence of growth and athletic training on heart and lung functions.
Studies were performed at rest and during exercise of varied intensity on 52 boys of pre- and post-pubescent age. Each age group consisted of boys who were engaged in a strenuous prolonged hockey training program; this group was compared with a matched control group who did not participate in a regular training program. Any differences observed in the measured lung functions could be explained on the basis of physical size. Relationship of pulmonary capillary blood flow (Qc) and pulmonary diffusing capacity (DLco) to oxygen consumption were similar to those reported for adults and no difference between the trained and control groups was found in either the pre- or post-pubertal aged boys. Similarily, the trained pre-pubertal boys did not differ significantly from their matched control group in respect to the relationships of heart rate (HR) and stroke volume (SV) for any level of oxygen consumption. In contrast, the post-pubertal trained boys had significantly lower HR and higher SV (P less than 0.01) at each level of work than the control group. These differences between the trained and control post-pubertal boys are consistent with training effects observed in adults. The lack of differences between the trained and control pre-pubertal groups was surprising. Whether the differences in the post-pubertal groups due to a detraining effect in the post-pubertal control boys (as compared to the pre-pubertal control group) or to a continued high level of physical activity during and after the on-set of puberty in trained boys cannot be answered by this study. The findings suggest the importance of high intensity exercise programs during the growth period of adolescence if the efficiency of the oxygen delivery system, and possibly its ultimate dimensions, are to be enhanced.